Pharmacological actions of DPN 205-734, a novel cardiotonic agent.
DPN 205-734 [5-(4-cyanophenyl)-1,2-dihydro-6-methyl-2-oxopyridin-3-carbo nitrile] was investigated in vitro in Langendorff rabbit hearts, guinea pig and rabbit papillary muscles, and rat myocardium and in vivo in anesthetized and unanesthetized dogs, pithed open-chest cats, anesthetized rats, and cardiomyopathic hamsters. In vitro, this substance caused a concentration-dependent positive inotropic effect. Left ventricular dP/dtmax was increased in anesthetized dogs after intravenous injection of 0.02 and 0.2 mg/kg (35 +/- 10 and 130 +/- 13%, respectively) and in unanesthetized dogs after oral doses of 0.05-0.5 mg/kg (15 +/- 2 to 71 +/- 14%). DPN 205-734 lowered blood pressure and total peripheral resistance in several experimental models, indicating an afterload-reducing effect. It induced moderate tachycardia. The positive inotropic effect is not explainable by beta-stimulation as shown in pithed open-chest cats pretreated with propranolol. A phosphodiesterase-inhibiting activity (IC50 = 35.5 microM), measured in rat myocardium, may be primarily responsible for the positive inotropic action. In guinea pig papillary muscles partially depolarized with 22 mM K+, DPN 205-734 in a concentration of 1 microM restored slow action potentials, which were then blocked by carbachol. These actions can be explained by the increase in cardiac cyclic AMP level due to a phosphodiesterase-inhibiting effect. In rabbit papillary muscles the positive inotropic effect of DPN 205-734 (100 microM) was only moderately inhibited by carbachol (3 microM), suggesting an additional mechanism.